Investment rates across the Caribbean tend to be high and have been rising, reflecting increased public investment and FDI. Domestic investors have been less prominent. This may be one reason why such high investment has delivered Caribbean growth rates below the middle-income average. This paper seeks to understand how higher private investment may be encouraged. Using new data, it concludes public investment and FDI multipliers on private domestic investment (PDI) are weak. Also, PDI is sensitive to the cost of capital; policies designed to raise PDI should focus on reducing these costs rather than the multiplier effects of public spending.
Introduction
Investment as a share of GDP across many Caribbean countries, particularly within the CARICOM common market, is relatively high from a global perspective.
i The region has experienced a significant amount of public sector investment and FDI-particularly in the tourism sector-over many years. Despite this gross capital accumulation, GDP growth has been disappointingly low for many of these countries (Figure 1 ). There are a number of possible explanations. First, the productivity of this additional capital may be low; indeed, previous work suggests that the return on public investment is less than that on private investment (e.g. Bouton and Sumlinski 2000) . Second, the multipliers of this investment may be weak. For example, there may be few linkages between the foreignowned capital stock (such as the resort hotels), and the domestic economy. Alternatively, there may be possible crowding out of domestic private investors. One area that has not received as much attention in the literature is private domestic investment (PDI), which could prove to be one important factor to unlock growth. If PDI were to increase then the returns to capital spending by public agencies may also increase. PDI could also improve the linkages between the domestic economy and foreign-owned capital. If private domestic investment could potentially play an important role in driving growth, what factors might induce it to increase? The objective of this paper is to assess the factors that might affect the level of PDI. The main focus will be on the cost of capital, which includes the cost of debt, equity, and the impact of taxes. In addition, there are other structural factors one might suggest, particularly for less developed countries. These include governance and financial sector regulation (Rama 1993) . There are two reasons why such factors are not a focus in this paper. First, governance indicators for the CARICOM countries in our sample are in the upper quartile of their income groups; compared to a low-to middle-income peer group, governance standards are relatively high. This suggests that governance may be less important than in low-income countries, where they have been extensively studied.
ii Second, such factors, particularly related to financial sector regulation, are difficult to measure or are simply unobservable. Using a new richer dataset, the empirical work carried out in this paper shows that PDI is sensitive to the cost of capital (CoC) in the region. PDI is unresponsive to public investment or FDI. As a result, public policy should focus on the cost of capital as a means of raising PDI. For example, across the Eastern Caribbean Currency Union (ECCU) effective corporate tax policy may be regarded as opaque and highly discretionary.
iii It likely penalizes domestic investors at the expense of foreign investors through the distribution of inefficient tax concessions. Rebalancing tax policy could reduce the CoC for domestic investors. Another example is the effect policy might have on real interest rates. Reducing "crowding out" of domestic investors or addressing structural issues in the financial sector could allow the CoC to decline. The paper proceeds as follows. The next section will describe recent trends in investment across our Caribbean sample countries. The third section will provide a brief review of relevant literature. The fourth section describes the basic model that forms the basis of the estimations. The fifth section provides detail on the new data set used, while sixth section highlights important estimation issues. The sixth section shows the results. Conclusions follow at the end. Figure 1 presents a graph of real Gdp percentage change and Gross Investment ratio. 
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Investment-to-GDP ratios in the larger CARICOM countries-Barbados, Jamaica, and Trinidad and Tobago-are close to the middle-income average of 20-25 percent. For the smaller ECCU countries, the ratio is much higher. In terms of the trend over time, compared to the 1980-95 period, the total investment-to-GDP ratio has increased ( Figure  2 ). However, the share of private domestic investment in the total has generally declined ( Figure 3) . FDI has been the real investment success story in the region. 1 9 8 6 1 9 8 8 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4
Barbados, Jamaica, and Trinidad ECCU countries 30% 35% 40% 45% 50% 55% 60% 65% 70% 75% 80% 1 9 8 6 1 9 8 8 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4 1985-89 1990-94 1995-99 1999-2003 Table 1 hides many country details, particularly in terms of trends in public investment. However, two clear patterns emerge. First, the region appears to have been relatively successful in attracting foreign investors. The growth in the tourism sector is likely to have played an important part in this trend. Second, PDI has either remained stagnant or has fallen as a share of GDP.
Literature Review
To understand the influences on PDI, the investment model used in this paper is based on the neo-classical framework first set out by Jorgenson (1963) . It is derived from a one period value maximization problem for the representative firm and in its most simple form is expressed as follows:
where k is the log of the real optimal capital stock, θ is a constant, y is the log of real output, and σ is the user cost elasticity of capital (UCE). This final terms represents the sensitivity of the capital stock to the post-tax Jorgensonian user cost of capital, which is denoted by ρ. There are important critiques of this model. Perhaps the most important is that it is not a full theory of investment, rather a theory conditional on the level of output. Despite its drawbacks, it remains the most practical model for estimation in middleincome countries. More rigorous alternatives require some measure of investors' expectations, typically extracted from liquid capital markets. This is a resource not typically available in the Caribbean. This model also has an empirical record that compares well to its competitors, particularly Tobin's q. In many studies, the cost of capital has been found to be a significant explanatory factor driving investment, in contrast to many estimates of q (see Table 2 ). A large literature has flourished in the area of FDI and developing countries, but less attention has been paid to domestic investment. There have also been few applications of the cost-of-capital (CoC) model to middle-income or developing countries. In many of these cases, the line of enquiry has been economic or political instability, commodity price shocks, and debt overhang. The impact of public investment has also been a focus, although the results have been ambiguous. iv Cost variables have often been proxied by real interest rates, rather than a more comprehensive user cost variable. Specifications have varied widely and, in many cases, have not been derived from an explicit value maximization problem. Where private investment functions have been estimated, they have tended to include FDI and have typically been ad hoc atheoretical models There have also been few attempts to compare the cost of capital across middle income countries. One example that focused only on the financing cost is provided by Estache and Pinglo (2004) . Using a panel of 120 firms operating in infrastructure sectors across 31 low and middle-income countries, the nominal CoC estimate derived was based on the standard weighted average method. For 1998-2002, the estimated financing CoC for middle-income and low countries was around 11 and 14 percent respectively. Table 3 summarizes the results of recent studies on the sensitivity of investment to the cost of capital, with a particular focus on middle-income countries. A range of factors may account for a small estimated user cost elasticity (UCE) of the capital stock using aggregate data. Many of these are likely to apply in the Caribbean. One important issue for the Caribbean is measurement error in the key variables, which will tend to bias the estimated coefficient toward zero. One potentially important source of error in the Caribbean might be the use of statutory tax rates in the calculation of the marginal effective tax rate. There is a high prevalence of tax concessions in the region, although they are mostly offered to foreign investors (Chai and Goyal 2005; Sosa 2006 ). Changes in the effective tax rate are unobservable in many countries since the practice of publishing tax incentives offered has been introduced only recently in some countries. To assess the impact of taxes, the model was estimated with and without the tax factor. Other problems are less Caribbean-specific. These include, but are not limited to: credit market frictions that impose cashflow constraints upon firms (Fazzari, Hubbard, and Petersen 1988) ; irreversibility of investment and the option value of delay (Pindyck 1991) ; imperfect competition in output markets (Schiantarelli and Georgoutsos 1987) ; learning-from others (Caplin and Leahy 1994) ; and tax-exhaustion for start-ups with negative income, prohibiting the use of tax deductions (Gendron, Anderson, and Mintz 2003) . For small firms and entrepreneurs, it may be some time before the initial investment yields a positive cashflow. This implies that the firm is unable to enjoy the benefit of tax deductions that apply to investment activity.
A Basic Investment Model. The following two sections provide some theoretical background for the model to be estimated. Despite a voluminous theoretical literature, there is no consensus on the appropriate form of an empirical investment equation, particularly for developing economies (Rama 1993) . I use the approach outlined first by Hall and Jorgenson (1967) which allows explicit derivation of a cost term. The representative firm's problem is to maximize the present value of all future cashflows. One important point to note in this model is that there are no capital stock adjustment costs.
v The firm's problem is then to maximize a value function:
This is subject to the usual capital accumulation constraint. It is assumed that private investment (I P ) only becomes useful private capital (K P ) with a one-period lag:
It is assumed that the firm's production function includes both public (K G ) and foreign (K F ) capital as arguments. This model is being applied here to small open economies. Consequently, the effect of personal taxation of dividend flows and capital gains is ignored.
vi Across most of the region, the tax authorities apply the capital allowance to a capital base that is eroded exponentially. Then the present value of tax benefits may be written as:
There are some examples, such as Barbados, where the tax authorities apply the allowance to a capital base that is subject to straight-line erosion. Present value of deductions may then be written as:
where in the above equations: V ≡ present value of the firm; r ≡ nominal weighted average financing cost of capital (debt and equity);u ≡ corporate tax rate , p ≡ output price; p K ≡ capital goods price , w ≡ nominal wage; N ≡ labor input; Γ ≡ present value of tax benefits for investment; η ≡ investment tax credit rate, in the form of a rebate/direct grant; θ ≡ proportion of tax credit that reduces the tax-depreciable capital base; α ≡ immediate capital allowance rate; ω ≡ proportion of the immediate capital allowance that reduces tax-depreciable capital; τ ≡ tariff on imported capital equipment; δ ≡ economic (real) depreciation rate; α ≡ tax depreciation/ capital allowance rate; T ≡ assumed useful life if capital equipment for tax deduction purposes. It will be assumed that the firm's production function is linearly homogeneous and that it is using the optimal labor input and faces competitive output markets.
vii Firms will choose the state variable (the firm's own capital) to maximize this value V. Rearranging the firstorder condition and denoting the real percent change in the price of capital as q and the inflation effect π, this can be written as:
It is common in the literature to let the expected real change in the capital goods price be equal to zero. The final stage is to assume a relatively general CES form for the roduction function. This allows the extraction of optimal K. Denote the log of the post-tax cost of capital as ρ and the elasticity of capital to labor as σ. Then the first-order condition can be expressed as:
This basic equation is used as the foundation of all specifications in the empirical work that follows.
Data and Estimation
Data. As noted by John Hicks (1981) , "the measurement of capital is one of the nastiest jobs that economists have set to statisticians." Since this describes only one of our variables, it is clear that one of the more challenging aspects of estimating investment models is the selection and treatment of data. In this section, some of the more pertinent issues are addressed. The details are provided in the Appendix and summary statistics are presented in Tables 4 and 5 . The key variables used in the estimation were the real capital stock, real output, and the user cost of capital. Measures of the cost of capital and real investment depend upon the price of capital goods and estimates of real economic depreciation. Across much of the Caribbean, data on both are not available. Using GDP deflators or consumer prices to deflate nominal capital expenditure is likely to introduce significant measurement error. To overcome this gap, use was made of the OECD STAN database, which provides investment deflators and depreciation rates for the capital used by sectors across countries. Global sector aggregates were estimated from STAN. These were then applied to each country by weighting each sector's real value added to obtain country-specific aggregates. The critical assumption here is that the region imports capital goods at the world price and experiences the same rate of depreciation as elsewhere. The capital stock was estimated using the standard accumulation identity and the method first developed by Nehru and Dhareshwar (1993) , which is described in the Appendix. The effect of natural disasters, an important factor for the region, was included. These are clearly subject to measurement error. However, account has to be taken for disasters as they are a factor that, in the ECCU region, have caused average damage equivalent to around 2 percent of GDP in recent years (Rasmussen 2004) . Dummy variables for the year of the disaster, plus the following year, were also included, although for the most extreme outliers, the observations were removed.
ix In the absence of a deep and liquid stock market, estimates for the cost of debt and equity from standard approaches, such as the capital asset pricing model (CAPM), are difficult to obtain. There is also no consensus on what assets should be used when estimating the cost of equity. To overcome the lack of financial markets, weighted average country CAPM betas were constructed using global asset prices. The cost of capital has been rising across much of the region in recent years. The increase in the depreciation rate (largely related to an increasing weight for technology equipment) has not been offset by interest rates or the cost of equity. The average financing cost of capital for the sample countries in 2004 was 15.2 percent. Using the same methods, the approximate cost of capital for U.S. corporations in 2004 was 8.2 percent.
x To construct CAPM risk premia, for each country the share in GDP of what might be regarded as global industries, such as tourism, mining, and energy, were used to weight the betas (or slope coefficient) from the regression of the global sector equity index on the world equity market. The remainder was accounted for by the beta of the global emerging markets index. This approach reflects the opportunity cost of equity capital when investors face an open capital account and are considering projects in certain industries. Investment opportunities in these small countries are often related to expectations regarding a key sector (e.g., tourism or energy), and this is likely to outweigh country specific issues in many cases. One interesting development in the regional beta (and cost of equity) has been the increasing weight of tourism and the effect this has had on risk. After the crisis of 1997-99, the systemic risk of emerging markets subsequently declined. However, this has not fully fed through to all areas of the Caribbean. One reason is that the beta of the global tourism sector rose sharply after the 9/11 terrorist attacks. Equity assets in this sector are now performing as highly-leveraged plays on the overall stock market cycle and are therefore subject to a higher risk.
xi An interesting byproduct of this data is an estimation of the sources of finance for private domestic investors in the region. Compared with industrial country standards, the level of equity funding is high, despite relatively deep monetary and banking systems. In the case of debt financing, with most business sector borrowing in the CARICOM Caribbean taking the form of bank loans rather than tradable bonds, the nominal book value of these loans is taken as the level of debt funding. This is taken as the outstanding book value of all loans to the business sector.
xii The share of equity is then the residual.
Estimation
Issues. An unbalanced panel of seven countries using annual data with a maximum span of 1980 to 2004 was used for the estimations. For all specifications, two samples were used: (i) the full sample of seven Caribbean countries, (ii) the sample excluding Trinidad and Tobago. Each country is a "special case," but this approach was taken because of the very heavy weight of the energy sector in Trinidad's economy. It is likely that investment in Trinidad, both in the energy sector but also in other sectors due to the multiplier effect, may be strongly influenced by energy-specific factors. It was not possible to extricate reliably the energy sector from the aggregate data. In most cases, the results from the sample excluding Trinidad tended to be stronger. Experience from other countries suggests that the real capital stock K and real output Y are both likely to exhibit trends and may be I(1) series. In theory, the real financing cost of capital should be I(0) over the very long-run, although in panels with relatively small T, persistent trends in this series are often present. To test the order of integration, panel unit root tests were used for this seven-country panel. In almost all cases, it was possible to accept the null of a unit root. The exceptions are the cost of capital and real interest rates; following the literature, whenever the capital and output series are first-differenced, the cost variables will be similarly treated. In all cases, there was clear evidence that first-differenced series were stationary. Following Bean (1981) , much of the preceding literature has used an errorcorrection representation (ECM) of the optimal capital stock equation, but this relies on cointegrating relationships which may not exist in many middle-income countries. They might experience structural shifts in difficult to observe factors that cause long-term relationships to change. Since we are considering a panel of countries, it is appropriate to use panel-specific tests for cointegration. The cointegration tests presented here are based on Pedroni's (1999) seven tests for cointegration in heterogeneous panels with multiple regressors (Table 6 ). Four tests are based on pooling within-dimension and three are based on group means between-dimension. Most tests are one-tailed with, the group statistic distributed as a standard normal under the null of no cointegration. It was not possible to reject the null of no cointegration at any meaningful level of significance. These results suggest that it would be inappropriate to impose an ECM representation on the Caribbean sample. The strategy is to estimate equation (1) as a structural model. This model is structural since it describes the economic causal relationships implied by the neo-classical model. This is not a study of short-run dynamics. Limited data (and associated degrees of freedom constraints) and the "lumpiness" of investment in very small countries suggest that there may be little to gain from an analysis of short-run dynamics. The main costs of the structural approach are twofold. First, the long-run will not take into account the accumulation of past investment gaps (although because output is a regressor, this should not lead to significant biases). xiii Second, the endogeneity of regressors, with output growth likely correlated with the residual; consequently an instrumental variables approach is taken. Equation (1) was estimated in first differences using fixed-effects two-stage least squares (2SLS) and the generalized method of moments (GMM).
xiv Lagged values of the endogenous variables-such as the capital stock, output, and the cost of capital-were used as instruments.
xv There was evidence of partial adjustment of the capital stock, a common finding in the literature, with serial correlation emerging in some specifications. In addition, instruments at a lag order of one were rejected by tests of over identifying restrictions.
xvi Lagged values of capital were inadmissible at all but long lags, which would have severely curtailed degrees of freedom. This is also indicative of partial adjustment and associated serial correlation, which renders short lags of endogenous variables invalid as instruments. This issue was first raised in the context of empirical investment equations by Bond and Cummins (2002) . Equation (1) was initially estimated in first differences including only output and the cost of capital as regressors. While consistent with the theory, the null that the instruments were valid was rejected for most sets of instruments chosen. When the set of regressors was expanded to include the change in the level of external public debt to GDP and the real exchange rate (both considered as endogenous and instrumented for using lagged values), the model's performance improved significantly.
Estimation Results. The user cost elasticity (UCE) represents the sensitivity of the capital stock to the cost of capital (CoC). For private domestic capital, the UCE was negative and significant. It was, in absolute terms, towards the top end of the range of recent estimates from the literature covering advanced economies. Models using the cost of capital also outperformed those using real interest rates. The GMM estimated user cost elasticity for the full sample is shown in Table 7 (Appendix). The UCE was estimated to be around -0.12. This compares with the most recent estimates for advanced economies in the literature which range from -0.18 to -0.03. The estimate was stable across a wide variety of well-specified equations. The inclusion of other control variables, including the change in real private sector credit, had a minimal effect. The comprehensive cost of capital measure, which includes a cost of equity component, outperformed the measure based only on real interest rates in every specification. The coefficients on real interest rates for well-specified equations, when replacing the CoC, were typically much lower with a range of between -0.05 to -0.03 (Table 8 at the Appendixx). This range is similar to that observed for the real interest rate in other middle-income case studies. Moreover, when using the real interest in place of the CoC, there were fewer occasions in which it was possible to reject the null that the cost term had no effect on the capital stock. To put the UCE estimate of -0.12 into context, consider a simple example in which the cost of capital increased from 12 percent to 16 percent, a rise in the level by one-third. Many countries have experienced moves of this scale over recent years. Applying a UCE of -0.14, this would cause the optimal capital stock to decline by around 4 percent. Assume also depreciation of 10 percent and steady-state capital stock growth of 4 percent, in line with GDP.
xvii The change in the UCE would then imply a 29 percent decline in the investment rate. Apply the sample average private domestic investment-GDP ratio of 16 percent since 1990. This implies that the adjustment in the capital stock, if it occurred over one year, would be sufficient to reduce the rate of real GDP growth by over 4 percentage points. The effect of output was in line with theory, but there was little evidence to suggest that it was significant. The coefficient on output in most estimations was around the unity implied by the model. It was also not possible to reject a restriction on this coefficient to equal one. In no specification was the effect of output statistically significant. This result suggests there is little evidence to support the accelerator theory of investment. A rise in aggregate demand does not reliably bring forth additional private sector capital. There was also little evidence that public investment or FDI reliably influenced the domestic capital stock. However, multicollinearity may be depressing coefficient estimates for these two factors, particularly for public investment. As the correlation matrix shows (Table 5) , public investment is highly correlated with output and the external debt ratio. The coefficient on the change in the external public debt-to-GDP ratio was consistently negative and in the range of -0.11 to -0.03, but statistically insignificant. This provides some weak evidence of a public debt overhang, with large changes in the external debt ratio depressing the growth in the domestic capital stock. Additional caution is warranted in interpreting these results, particularly given the role of natural disasters. For example, when an island is hit by a hurricane it is likely that the capital stock will rapidly decline through damage. Meanwhile, the debt ratio may increase as the authorities attempt to smooth consumption, even if aid is provided by donors. To some extent, this is controlled for by the inclusion of output, a natural disaster dummy, the removal of extreme outliers, and the instrumenting of the debt ratio change using lagged changes. If credit rationing were prevalent, investment should be influenced by credit availability at any given interest rate, yet there was little evidence of this effect (Stiglitz and Weiss, 1981) . Following Lederman et al (2003) , real credit to the private sector was included in a number of specifications; under credit rationing, the coefficient on this variable should be positive and significant, while that on the cost of capital should remain negative. For specifications that passed the diagnostic tests, the coefficients were actually negative and insignificant. There was no meaningful impact on the estimates of the user cost elasticity. Even when credit replaced the cost of capital, coefficients were insignificant.
Conclusions
The Caribbean region possesses many unique features, from the size of its countries to its vulnerability to natural disasters. However, the investment decisions of its domestic firms and entrepreneurs appear to be influenced by the same factors as elsewhere. This is suggested by the four main conclusions of this paper. Firstly, real output changes do not reliably affect private domestic investment (PDI). In particular, the multiplier effects of public investment and FDI are weak. Secondly, PDI is sensitive to the cost of capital. Local real interest rates, the corporate tax burden, and global financial market conditions all have a major influence on domestic investors. Thirdly and as a result, public policy designed to raise PDI should focus more on creating the conditions for a lower cost of capital. Policy should focus less on relying on public investment or FDI to kick start domestic private sector growth; local investors need more incentives to respond to this capital. Finally, for the average Caribbean country, lower interest rates are likely to have a more powerful effect on the cost of capital than lower corporate tax rates. Public policies that directly reduce, or create the conditions for a lowering of, the cost of capital should help raise private domestic investment across CARICOM. Currently, policy in some parts of the region may be based too heavily on the presumption that only public investment and the attraction of more FDI, through fiscally costly tax concessions, can jumpstart economic growth. The evidence presented here suggests that private domestic investors are quite unresponsive to public investment and FDI. In addition, it is likely that the return to existing public capital and the linkages with the already large foreign capital stock would increase if the private domestic sector invested more in their own economies. The effect of taxes is direct, but should not be overstated. Following the decline of agriculture in many of these countries, governments have used aggressive incentives such tax holidays and other measures to stimulate investment, particularly FDI. However, these are much less effective that transparently applying targeted measures such as tax credits, extended loss carry-forward periods, or refundability (Boadway and Shah, 1993; Sosa, 2006) . The tax effect itself is, in many cases, relatively small compared to the level of real interest rates. The tax factor added just under 3 percent to the total financing cost of capital of around 15 percent in 2004 for the sample countries, many of which have seen real interest rates move by this much and more in the space of a few years. Lower real interest rates also have an indirect impact in terms of reducing the present value of future allowable tax deductions and they may also encourage firms to move away from relatively expensive equity. Public policy is likely to be more effective in reducing the cost of capital by creating conditions that allow the pre-tax financing cost to decline. Reducing the role for the public sector might ease crowding out effects, particularly in the domestic banking system. Structural financial sector reform measures might also be considered, such as easing foreclosure laws which are often complicated and difficult to enforce. This would reduce risks for financial institutions and allow banks to provide credit at lower rates to domestic businesses. Another key result is that regional private domestic investment is sensitive to global market conditions. This is suggested by the cost of capital-which relies on global financial markets to estimate the equity cost component-outperforming real interest rates as a regressor. The cost of equity should be viewed as an opportunity cost of funds for the local entrepreneur. For example, the entrepreneur might invest locally in a new tourist facility or he might simply invest the funds in a global tourism sector equity fund. If the local facility is dependent upon the global tourism cycle, then both investments have comparable risk attributes. The larger the expected premium offered by the equity fund, the higher the cost of equity and the higher the expected return needs to be for the local investment.
In almost all cases, only nominal investment I N is provided by the authorities. The OECD STAN database was used for a number of variables required to compute the real capital stock.
xix The implicit assumption made is that each sector in the Caribbean exhibited the same pattern of capital formation as their OECD sector peers. To deflate these series, a value added sector-weighted average of the OECD global sector investment goods deflator was used. This relies on two implicit assumptions. The first is that the proportion of new investment in the economy by any sector is related to its value added. The second is that domestic firms pay the world price for capital goods; most countries allow the purchase of capital goods on a duty-free basis. The depreciation rate δ was also based on a value added sector-weighted average of the OECD global sector capital depreciation rate. An additional term was the effect of natural disasters on the level of capital stock θ. These estimates are subject to a high degree of uncertainty and were based on the EM-DAT natural disasters database, Caribbean Disaster Emergency Response Agency and local news media sources. Outliers removed were St Kitts 1996 (Hurricane Luis), St. Lucia 1988 (Hurricane Gilbert) and 1996 (significant drop in FDI not reflected on overall investment), and Jamaica 1992 (due to intense capital market volatility).
Real User Weighted-Average Cost of Capital
In this paper, the cost of capital will exclude the effects of capital gains and income taxes, a common practice in the literature. This obtains:
where u ≡ corporate tax rate p ≡ output price p K ≡ capital goods price η ≡ investment tax credit or the product of u and the immediate capital allowance rate δ ≡ economic depreciation rate α ≡ tax depreciation/ capital allowance rate A ≡ undepreciated capital base for tax purposes B ≡ outstanding firm debt in nominal terms i ≡ nominal interest rate This is then the nominal cost of finance for the firm. It is a weighted average of the cost of equity and the cost of debt. The shares of debt and equity should correspond to the market value proportion of the funding type in the overall funding mix (Damodoran 1996) . In general, this should reflect the funding mix for marginal investment, but in common with the literature, estimates of the average funding mix are used. Specifically, the shares are estimated as: The nominal cost of debt i is taken to be the lending rate on commercial loans as published in International Financial Statistics. The real cost of debt is then calculated by applying tax deductibility at the statutory corporate tax rate and deflating using the GDP deflator. The one exception was Jamaica, which has a record of high deflator volatility; in this case the nominal interest rates was deflated using the ten-year average change in the deflator to reflect that expectations are likely to be more stable than actual inflation.
The real cost of equity is given by the capital asset pricing model. This is the U.S. dollar benchmark long-term "risk-free rate," plus the local beta adjusted global equity risk premium, adjusted for U.S. dollar inflation. The U.S. inflation rate is used since the benchmark risk-free rate is U.S. dollar denominated. In effect, the cost of equity represents an opportunity cost: This was estimated by an OLS regression of the returns of a weighted portfolio of assets designed to replicate private investment in each country on the returns of the global equity market. The weights in each country-specific portfolio are chosen to reflect two aspects of the equity investment decision: (i) the sector exposure of the average country investment, derived from the structure of GDP; (ii) the risk exposure of emerging markets more generally. The first aspect may be modeled on the basis of the major export sectors of the economy. This risk aspect was accounted for using Datastream Global Equity Market Sector total return indices denominated in U.S. dollars, available from 1978.
The second aspect used the MSCI Emerging Markets Free Total Return Index denominated in U.S. dollars, available from 1992. The weights of each relevant global equity sector are determined by the value-added contribution of that export sector to GDP each year; in the case of agriculture and manufacturing, all product is assumed to be exportable and subject to global market conditions.
The residual is then accounted for by the emerging markets beta. For the pre-1992 period for which the emerging market beta is unavailable, the beta of the countries nominal GDP to the World GDP growth rate is used, controlling for identified natural disaster shocks. The country-specific CAPM betas were then used as multipliers for the expected return on the global equity market. This was derived from a one-stage dividend discount model. Assuming constant dividend growth, the expected return on the market may be expressed as the current dividend yield, plus the long-term expected growth rate in dividends. The expected growth rate in dividends was estimated by assuming a 3 percent trend growth rate for real GDP and adding to that the trailing 15-year moving average for the GDP deflator for the OECD.
Tax Factors
Tax data was sourced from the international tax surveys conducted by global accounting firms, and from the International Bureau of Fiscal Documentation. In all cases, the published statutory rates of taxation were used in the calculation of effective marginal rates. The principal dichotomy of tax treatment of investment is between buildings and all other types of capital good. To reflect this, the tax factor for each country is a weightedaverage for construction and nonconstruction gross fixed capital formation. There are also differences in the treatment of different varieties of machinery and equipment and, in these cases, a simple average was used. Tariff rates were not included in the calculation of the effective marginal rate of taxation, since in all of the countries in the sample, capital goods were exempt from duty. In many countries, tariffs are applied to construction materials but, in the absence of large changes in these tariffs, omitting them should have a minimal impact. Source: Author's calculations.1/ All reported values are distributed as N(0,1) under the null of no cointegration. All tests are taken from Pedroni (1999) . Specification 1 tested equation (1) derived from the firms value maximization problem for all seven countries in the sample. Specification 2 tested equation (2) for the sample excluding Trinidad and Tobago. Specification 3 included the real exchange rate, the level of external public debt as a percent of GDP, and real credit to the private sector. This set of variables was also used in specification 4, but the sample again excluded Trinidad and Tobago. Source: Author's calculations. 1/ *, **, and *** denote significance at the 10 percent, 5 percent, and 1 percent levels respectively, using standard errors that are robust to serial correlation. The GMM weighting matrix accounted for cross-sectional heteroscedasticity.
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lied Econometrics and International Development Vol.6-3(2006) 122 Source: Author's calculations. 1/ *, **, and *** denote significance at the 10 percent, 5 percent, and 1 percent levels respectively, using standard errors that are robust to serial correlation. The GMM weighting matrix accounted for cross-sectional heteroscedasticity.
i CARICOM (the Caribbean Community and Common Market) comprises 15 member states and five associate members. The subjects of this study are seven Carioca member states: Antigua and Barbuda, Barbados, Jamaica, St. Lucia, St. Kitts and Nevis, St. Vincent and the Grenadines, and Trinidad and Tobago. ii The average World Bank Governance Indicators for this paper's sample countries (with the income group comparator average in parentheses), in terms of mean percentile rank over 1996-2004 are: 74 (61) for voice and accountability; 65 (61) for political stability; 58 (57) for government effectiveness; 65 (60) for regulatory quality; 62 (60) for rule of law; and 63 (58) for corruption.
iii The ECCU in this paper refers to the six independent countries that comprise the Eastern Caribbean Currency Union: Antigua and Barbuda, Dominica, Grenada, St. Kitts and Nevis, St. Lucia, and St. Vincent and the Grenadines. iv For examples of this approach for Latin America see Cardoso (1995) and for Africa see Oshikoya (1994) and Dehn (2000) . v This is one crucially important departure from the q-model of investment. The perceived existence of adjustment costs often emerges from empirical applications of the neo-classical model through serial correlation in residual terms. vi As Boadway and Shah (1995) argue, for a small open economy, the savings and investment decisions may be assumed to be separable, implying that personal taxation affects the incentive to save, but has no relevance for the investment decision. vii This assumption may be challenged in the Caribbean for those industries that enjoy special protection within the CARICOM area. There are a number of domestically-owned industries that benefit from a relatively high common external tariff and nontariff barriers (often in the form of import licences) that are applicable to intra-CARICOM trade. As a result, such industries might possess a nontrivial amount of market power.
viii There is a case for considering a higher rate of depreciation in the region, due to climactic factors and the potential for a lower level of ongoing maintenance. In the absence of any empirical evidence quantifying such effects, such considerations were not included. ix The dummies account for the likely short-run impact that insurance and aid flows might have on output, but not necessarily the capital stock, in the aftermath of a disaster. See the Appendix for details of the outliers removed. x This used the S&P 500 debt-to-assets ratio, an average BAA corporate bond yield of 6.4 percent, the statutory 35 percent corporate tax rate, an approximate tax factor of 1.14, and an equity risk premium over the U.S. ten-year Treasury note of 2.8 percent. xi To assess whether the 9/11 effects influenced the results, estimations included a common post-9/11 dummy variable. xii Loans to the personal sector used for the construction of property are also included as personal sector construction is typically an inextricable component of gross fixed capital formation. xiii Ellis and Price (2005) note that because output is linked to capital via the production function, this provides the equation with a degree of integral control. Another approach would be to include an estimate of capacity utilization as a control variable (e.g., Bakhshi and Thompson, 2002) . xiv The 2SLS estimates exhibited a number of problems, including heteroscedasticity and serial correlation. As a result, the focus will be on GMM as this allows for consistent and efficient estimation in the presence of both problems when they are of an unknown form. xv The cost of capital was treated as endogenous, since the large real interest rate component is likely to be contemporaneously correlated with output shocks. Although, for a small open economy, the interest rate is typically regarded as exogenous, interest rates in the region have shown a lack of sensitivity to the nominal anchor, the U.S. dollar, in recent years. Other instruments used included FDI, central government investment, and credit to the private sector.
xvi Tested using Sargan test p-values. xvii The economic depreciation rate is close to the empirical estimate. The relationship between private capital and output is unstable and the 4 percent figure is used only as an illustration. xviii For most Caribbean countries, this covers mainly publicly-owned companies such as utilities, rather than regional public administration.
xix The definition of capital used by the STAN is consistent with the UN Handbook of National Accounting, or SNA (2003) .
